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BLASTING S YSTEM AND PROGRAMMING OF DETONATORS 
BACKGROUND OF THE INVENTION 

[0001] This invention relates generally to a blasting system and more particularly is 
concerned with programming a plurality of electronic delay detonators in a blasting 
6 system. 

SUMMARY OF INVENTION 

[0002] The invention provides a method of programming a plurality of detonators 
which are connected to a control unit by a communications bus. the method including 
the steps of using the control unit to address a first detonator to allow an exchange of 
10 data, on the communications bus, between the first detonator and the control unit 
and using the first detonator to enable a second detonator to be addr^^sed by the 
control unit to allow an exchange of data, on the communications l?us, between the 
second detonator and the control unit. 

[0003] The second detonator may then be used to enable a third detonator to be 
15 addressed by the control unit to allow an exchange of data, on the communications 
bus, between the third detonator and the control unit. 

[0004] The first detonator may be addressable by the control unit only after a first 
enabling signal has been sent by the control unit to the first detonator. 

[0005] The second detonator may be addressable by the control unit only after a 
20 second enabling signal has been sent by the first detonator to the second detonator. 
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The second enabling signal may only be sent once a first disabling signal 
has been sent by the control unit to the first detonator. 

[0007] In general terms a detonator (after the first detonator) is addressable by the 
control unit only after a respective disabling signal has been sent to a preceding 
detonator by the control unit, and once a respective enabling signal has been sent to 
the detonator by the preceding detonator. 

[0008] The aforementioned method can be carried out for each of the detonators. 

[0009] The detonators are preferably connected to each other using a daisy chain 
system. 

[0010] The invention also extends to a method of programming a plurality of 
detonators In sequence vyhjch includes the steps of exchanging data be^veen a fi(st-- 
detonator and a control unit using a communications bus to which all of the 
detonators are connected in parallel, disabling the first detonator from being 
addressed by the control unit, using the first detonator to enable a second detonator 
to be addressed by the control unit, exchanging data between the second detonator 
and the control unit using the communications bus, using the second detonator to 
enable a third detonator to be addressed by the control unit, and using the 
communications bus to disable the second detonator from being addressed by the 
control unit 

[0011] Preferably the first detonator is disabled by means of a first signal sent on 
the communications bus and, when the first detonator is disabled, the first detonator 
is used to enable the second detonator to be addressed by the control unit. 
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[001^ The invention also provides a blasting system which includes a control unit, a 
communications bus which is connected to the control unit, a plurality of detonators 
which are connected in sequence to the communications bus along its length, and a 
daisy chain connection between the control unit and the detonators, and wherein, 
within the sequence of detonators, a first detonator makes use of the daisy chain 
connection to enable a second foliovtring detonator so that data can be exchanged 
between the control unit and the second detonator using the communications bus; 

[0013] Preferably the first detonator is disabled by the first signal on the 
communications bus, from being addressed by the control unit and the first detonator 
then enables the secorKi following detonator to be addressed by the control unit. 

[0014] Data which is exchanged between eacti detonator and the control unit can 
vary according to requirement and, for example, can include programming data such 
as timing information which relates to the operation or initiation of the detonator, 
information on the status or an operational aspect of the detonator, testing 
infomnation relating to the detonator, detonator identity, detonator address or 
category data, or the like. The data may be usable by the control unit, to control or 
set up a blasting operation or sequence. 

[0015] The detonators may be individually addressable i.e. each detonator may 
have a respective unique address. 

BRIEF DESCRIPTION OF THE DRAWING 



[0016] The invention is further described by way of examples with reference to the 
accompanying drawing which illustrates a blasting system according to the invention. 
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DESCRIPTION OF PREFERRED EMBODIIV|ENT 

[0017] The accompanying drawing illustrates a blasting system 10 according to the 
invention. 

[0018] The blasting system includes a control unit 12 to which is connected a 
communications bus 14 and a daisy chain system 16. The control unit has tenminais 
18A and 18B to which the lines of the communications bus are connected, and 
tenninais 18C and ISO to which a daisy chain line 24 and a retum line 26 are 
connected. 

[0019] A plurality of individually programmable electronic delay detonators 30 are 
included in the system. The detonators are Individually designated 30A, 308, 30C 

30N. The number of detonators in the sequence and their specific nature are 

determined according to requirement. These aspects are not further described for • 
generally they are known in the art. Each detonator has respective terminals A, B, C 
and D. 

[0020] Each detonator 30 is connected in parallel to the communications bus 14 via 
the tenninals A and B, and, within the daisy chain system, the detonators are 
essentially connected in series via the line 24 and the terminals C and D. 

[0021] The detonator sequence terminates in a device 32 which is connected to the 

daisy chain line 24 and the return line 26. 

[0022] In practice each detonator 30 is positioned in a blast hole adjacent the 
explosive material using techniques which are known in the art. It is also possible to 
place a plurality of detonators in a single hole. The control unit 12 is used for 
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programming the individual detonators with timing infonnation which ensures that the 
detonators initiate the respective expiosive charges at precisely detennined intervals 
to obtain a desired blasting pattern. 

[0023] It is possible to program all the detonators substantially simultaneously using 
global or broadcast commands such as: "Connect all ... Set Up .... Reset .... 
Calibrate", directed to all the detonators as the lines A and B which are "common" to 
the detonators. 

[0024] Altematively, in order to program each detonator individually, it is necessary 
to control access to the detonators on a case-by-case basis. To achieve this the 
detonator may be identified in different vrays eg. by means of its physical position on 
the bus 14, say number 38 in an ordered sequence of 84 detonators, or the 
detonator may include respective unique identity or address data, stored in memory 
in the detonator, which enables the detonator to be individually and directly 
addressed. 

[0025] Initially the output 18D on the control unit and the tenninals D on the 
respective detonators are in an Inactive or default state and no detonator will respond 
to information on the communications bus 14. The control unit 12 is used to activate 
the terminal 18D and a signal is sent to tenninal C on the detonator 30A to enable 
the detonator. The control unit 12 thereafter sends a "connect dais/ command on 
the communications bus 14 and, as the detonator 30A has been enabled, the 
detonator responds to the connect daisy command and is thereby connected, for 
communication purposes, to the control unit via the communications bus 14. The 
remaining detonators in the sequence, during this process, are not enabled and 
hence remain inactive. 
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[0026] The detonator 30A can then be pr9grammed directly from the control unit. 
The Identity or position of the detonator 30A is recorded by the control unit and 
relevant timing information, which has previously been determined, Is transfenred 
from the control unit to the detonator 30A to program the detonator according to 
requirement. 

[0027] After the transaction between the control unit and the detonator 30A has 
been completed the control unit instructs the detonator 30A, via the communications 
bus, to activate its tenninal D. When this happens an enabling signal Is transmitted 
by the detonator 30A to the terminal C on the detonator SOB. The controller 12 then 
sends a disconnect command along the communications bus and the detonator 30A 
is disconnected from the bus. Thereafter the controller sends a connect daisy 
command on the communications bus Which is received by the detonator 30B and. In 
a process similar to what has been described, the detonator 308 can then be 
programmed according to requirement. 

[0028] The aforementioned process is repeated along the detonator chain with each 
detonator enabling a following detonator in the sequence so that the following 
detonator can be programmed by the control unit. As noted once a detonator has 
been programmed and after it has enabled a following detonator it is effectively 
disabled by a signal from the control unit sent via the communications bus. 

[0029] Once the last detonator 30N in the sequence has been programmed a signal 
output from its terminal D is received by the tennination device 32 and is returned via 
the return line 26 to the control unit. This allows the control unit to determine that the 
sequence of transactions has reached the end of the installation. 
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[0030] The blasting system of the inventiqn allows the identity or position of each 
detonator to be recorded in the control unit and for a predetennined time delay to be 
assigned to each of the detonators. "Identity", in this respect, is to be interpreted 
broadly and covers the situations in whjch detonators are distinguishable firom one 
another by means of unique identifiers of any suitable type associated with the 
respective detonators, and wherein detonators are "identified" by other means eg. 
the respective positions at which the detonators are connected to the bus 14. If 
required, and depending on the installation conditions, the time delay between 
successive detonators in the sequence can be automatically implemented. Once the 
programming sequence has been initiated it is carried out without human intervention 
and this reduces the lilcelihood of human error occurring. 

[0031] The aforegoing description relates to a specific example. As used herein the 
word "programming" is to be interpreted broadly for it relates, in general terms, to the 
exchange of data of any desired Idnd between the individual detonators and the 
control unit. Such data could for example relate to test or status information of a 
detonator, the type or category of a detonator, or any other information which relates 
to a detonator or its use. The word "programming" is also intended to cover the 
process of loading time delays into detonators and other activities such as testing, 
scanning, validating of connections, connect and reset functions, and the like. 

[0032] When a detonator enables a following detonator this can be in response to 
separate signals from the control unit to disable the detonator and to enable the 
following detonator, or in response to a single or "compound" signal which 
simultaneously conveys both commands i.e. to disable the detonator and to enable 
the following detonator. 
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[0033] The programming technique which lias been described hereinbefore can be 
varied in that after the transaction between the control unit and the detonator 30A 
has been completed the control unit sends a signal on the communications bus to 
disable the detonator 30A i.e. to disconnect from the bus 14. When this happens the 
detonator 30A automatically transmits an enabling signal to the terminal C on the' 
detonator SOB. Thereafter the controller sends a connect daisy command on the 
communications bus which is received by the detonator SOB and, in a process similar 
to what has been described, the detonator SOB can then be programmed according 
to requirement. 

[0034] The enabling signal which goes from one detonator to a following detonator 
may be of a monostable nature and preferably comprises a single burst of 
information which is coded in the time domain for security and reliability reasons. 
This is advantageous for it results in more security on the daisy chain. This is due to 
the fact that the coded information cannot easily be simulated by stray factors eg. 
leakage of voltage or current from a capacitor, an event which can readily affect a 
stable state or logic level used In place of the coded information approach to control 
the enablement of a following detonator. 

[0035] The aforementioned process is repeated along the detonator chain with each 
detonator, when it is disconnected from the bus 14, automatically enabling a 
following detonator in the sequence so that the following detonator can be 
programmed by the control unit. The "following" detonator could be a physically 
successive detonator in a given sequence, or a detonator identified as "following" by 
using a counting or numerical sequence established by associating with each 
detonator a unique identifier (eg. unique data) which allows the detonator to be 
distinguished from other detonators, and which provides a means whereby the 
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detonators can be ordered in a sequence which is not necessarily the same as the 
physical sequence in which the detonators are connected to the bus 14. 

[0036] Once the last detonator 30N In the sequence has been programmed a signal 
output from its temiinal D is received by the termination device 32 and is returned via 
the return line 26 to the control unit. This allows the control unit to determine that the 
sequence of transactions has reached the end of the installation. 

[0037] In this form of the blasting system of the invention the consecutive 
detonators are connected to the control unit in the sequence in which they are 
physically connected to the harness. The direct and automatic enabling of a 
following detonator by a preceding detonator saves time in the overall 
communications protocol, and reduces the possibility of environmental interference 
and the likelihood of human and equipment error. 

[0038] In the preceding description the detonator which is physically closest to the 
control unit 12 is treated as the first detonator. The daisy chain programming 
sequence can however be commenced using any identifiable detonator in the 
detonator series as the "firsf detonator. For example if a chosen detonator can be 
directly addressed by virtue of its known position in a detonator series or because it 
Includes unique address or Identity data then the programming sequence can be 
started at that detonator and continued In the described manner to the terminal 
device 32 which then prompts the control unit to connect the last detonator SON to 
the physically first detonator 30A. The process then proceeds up to the detonator 
which is immediately before the detonator at which the programming process was 
started. 



